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* Transition from 1x3% AR-AFFF to NF Universal F3 Green 3% AR-SFFF

* Physical Appearance - close to the same as Thunderstorm AR-AFFF.

* Proportioning (mixing) concentrate and water, 3% - No more 1% option.

* Foam quality (expanded 5-10:1) is now critical to firefighting performance.

Important Talking Points - Instructor

* Foam Eductors: no electronics, completely mechanical; rely on water power.

* Self-inducting monitor nozzles; foam trailer items.
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Quiz

1. Does class A training foam solution contain PFAS ___
2. How many square feet of fire will a 125 gpm foam stream handle _____
3. Foam eductor inlet pressure is ______ psi
4. How much back back pressure can a 200 psi eductor stand ___ (use 65 % inlet 
pressure rule)

5. What is reach of a 125 gpm foam stream +/-_____
6. What is reach of a 500 gpm foam stream (foam trailer) +/-____ ft.
7. What is reach of a 1000 gpm foam stream (foam trailer) +/- ___ ft.
8. Solution transit time in 200 ft. 1.75 hose at 125 gpm +/- ___ sec.
9. Solution transit time in 200 ft. 3’ hose at 350 gpm +/- ___ sec.
10. Is Blitzfire nozzle set in red or blue setting when fed by 350 eductor ________

math : Univ. Green 3%  0.16 gpm ÷ 125

11. If pressure loss in 5” hose at 1000 gpm is 5 psi, what is it at 1500 gpm (rule of 4) 

12. If friction loss in1.75” hose is 15 psi at 100 gpm what will it be 200 gpm _____
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13. Will Go-Gauge go to red scale when nozzle is closed _____
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Foam Eductors

Inexpensive
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Rugged

Reliable 

No Moving Parts

CombatSupportProducts.com Foam Technician Ops. 1

Ratio
 Con
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ller
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Smoothbore nozzle A discharges into nozzle B at 200 psi (116 mph) causing 
concentrate to be drawn into the low pressure area created by a venturi effect. 
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200 psi

Nozzle A Nozzle B

116 mph 

CombatSupportProducts.com Foam Technician Ops. 1

How a foam eductor works (jet pump)

Check valve prevents back flow into foam pail when nozzle shuts.

6% Needle and seat full open is 6% - Half open is 3%.
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Eductors fail when they see back-pressure caused by discharge  
restrictions. A partly closed nozzle, hose too long, too small or 
excessive nozzle elevation will cause vacuum reduction. Too much  
reduction and proportioning will stop. 
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Nozzle B200 psi Nozzle A

130 psi - 70 mph  70 mph  

CombatSupportProducts.com Foam Technician Ops. 1

GoGauge

Hose friction loss, nozzle pressure and nozzle elevation determine back pressure.
A 100 psi nozzle + 30 psi friction loss in 200 ft. 1.75” hose is all this 95 gpm system can 
stand. If nozzle pressure is 75 psi one can add about 100 ft. of 1.75’ hose. If 2” hose were 
used you can double the hose distance to the nozzle making total allowable distance with 
a 75 psi nozzle, 650 ft.

Back Pressure Rule - If back pressure exceeds 65% 
of your 200 psi inlet pressure (130 psi) proportioning 
will begin to fail.
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      Ignited fuels consume finished 
foam as a result of heat 
consumption and being carried 
away by wind or fire draft.

    As long as finished foam 
application is greater than its 
consumption you are likely to 
win the battle.

Application Rate
© 2022 Cottrell Associates, Inc. 
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       A 125 GPM AR-SFFF foam 
stream should extinguish a 
+/-800 square foot diesel or 
E-10 gasoline spill. 

Application Rate
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    Divide foam solution flow 
rate by 0.16 for AR-SFFF

125 eductor / 0.16 = Fire size
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    A 250 gpm AR-AFFF 
foam stream should 
extinguish a 1000 square 
foot acetone or IPA spill.

    0.2 gpm foam water solution 
for polar solvent spills.Class B - Polar Solvents 
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Notice: Alcohol (solvent fuel) application rates vary by 
manufacturer. Check with your foam concentrate supplier for 
specific fuel listings, approvals and application rates.

Application Rate

   0.22 to 0.28 gpm foam water 
solution for polar solvent spills.
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   No application rate for unignited spills.

     Maintain a 3 to 4 inch foam blanket. Monitor with meter. Reapply 
when odor returns or meter shows dangerous concentrations
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     Universal Green has two hour + quarter life 
(residence time) proportioned at 3% using 
fresh water at 10:1 expansion

     Do not to plunge stream into a spill - It 
may send atomized fuel on to 
exposures or to ignition source.
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CONCENTRATE

Medium expansion
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Medium expansion        

pictured @ 35:1

Medium expansion (mid-x) class 
B foam is preferred for spill vapor 
control. Mid-x is from 15 - 30:1 
expansion.

One gallon of solution aerated 
ten times is a 10:1 ratio. 

Foam Expansion Ratio

Low
expansion 7 to 10:1Low expansion, 7 to 10:1 is 

preferred for reach and 
extinguishment. Preferred for 
Universal F3 Green.

Foam Quality Is Now 
Critical
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Apply Aerated SFFF Foam

       Firefighters working in and 
around high vapor pressure 
haz-mat spills should apply 
aerated AR-SFFF foam. 

       Reapply foam at the foam’s 
quarter life. Universal F3 
Green will go +/- two hours 
at 10:1 expansion with 
fresh water.
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Use gas meter to determine foam application 
frequency  - If fuel odor returns foam it…

Vapor Suppression

titanium-tetrachloride  a deadly 
fuming organic material

TiCl-4
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Metering / Check valve

Foam concentrate supply

200 psi 95 gpm 

1/
2%

 - 
1 

-3
-6

%

125 GPM setting and higher is OK for 95 gpm eductor, although stream 
velocity will be reduced. 

Take away nozzle and fill a tank with solution 800 ft. away from eductor 
with 10 psi outlet pressure. (less back pressure is good for eductor)
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60 GPM setting will shut down a 95 gpm 
eductor - too much back pressure.

Foam Eductor Must Be A Hydraulic Match For The Nozzle

CombatSupportProducts.com Foam Technician Ops. 1
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CombatSupportProducts.com Foam Technician Ops. 1

Managing Back Pressure 

3%
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Back Pressure < 130 psi 

N P             75 psi
Elevation  37 psi
Plumbing    3 psi
Total BP  114 psi
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400 ft. 1.75” hose  to a 75 psi nozzle - doable in green 

500 ft. 1.75” hose  to a 75 psi nozzle - not doable in red 

Go-Gauge 
© 2022 Cottrell Associates, Inc.
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Simple system alternative for 
future fleet consideration.

• Eductor connects to foam 
tank valve. 

• Big fire big eductor. 
• Fill and drain tank from 

panel connection.
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1.75” hose flowing 95 gpm 9 sec. / 100 ft.

1.75” hose flowing 125 gpm 7 sec. / 100 ft.

Always start foam ops. with dry lines. Put eductor pick-up 
tube in the pail first - connect 200 ft. hose and charge line … at 
100 psi. Once solution reaches nozzle throttle-up to 200 psi. 
If hose-line is first filled with water, it will take transit time for 
foam solution to arrive at the nozzle after foam concentrate is 
introduced. The delay could be embarrassing.

Transit Time

The time it takes for foam to arrive at nozzle

Self-inducting is instant

© 2022 Cottrell Associates, Inc.
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Engine Company Eductor Procedure

1. Insure machine is safely in pump gear. If possible upgrade - upwind from spill.
2. Connect eductor to pump discharge - set 3% - get foam pail wrench ready.
3. Put pickup tube in fom pail.
4. Connect no more than 200 ft. 1.75” (1200 ft. 2.5”) hose to eductor. - chase kinks.
5. Attach foam nozzle - aim away from fire.
6. Charge dry foam line at 100 psi.
7. When line is completely charged with foam solution, bring pressure to 200 psi
8. Nozzle opens for five count insure patent foam stream, bring to bear on target.

Notes: Five gallon foam concentrate will drain at about 3.75 gallons per minute. Have more at the ready.  

There is about 20 seconds of solution in hose-line when last pail is spent. Will take 20 seconds to refill 
with solution if water replaces foam solution.  Any changes at engine will take about 20 seconds to be 
realized at nozzle. 

Flush with engine off hydrant. Flush hose, nozzle and eductor at 50 psi with tank water.

With eductor hose out of pail or % selector “OFF”,  flow nozzle and hose until frothing stops.

Hose out of pail, nozzle shut, eductor set at 3% press red flush button for five seconds at 50 psi. 
Warning! Concetrate will be slip hazard around spills and or eductor flushing.

DO NOT PLUNGE STREAM INTO FUEL SPILL

95 GPM EDUCTOR© 2022 Cottrell Associates, Inc.

21

Placing 350 GPM Eductor In Service

Foam Trailer Training - © 2008  Combat Support Products, Inc. 800-393-4032

Connect no more than 300 ft. 3” or 150 
ft. 2.5” discharge hose to eductor.  
Nozzle set in RED, low pressure 
position.

Set eductor to 3 %. With foam supply 
valve to eductor open, slowly open 
water valve. Maintain pressure at 
190-200 psi.
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     5” hose loose 1.25 psi/100’ at 500 gpm

3.5” intake valve looses 6 psi at 1000 gpm

Hydraulic rule of four - If flow doubles, 
pressure loss increases four times.

1.75” hose loose 30 psi at 150 gpm per 100 ft.
1.75” hose loose 60 psi at 200 gpm per 100 ft.

Need To Know

1.75” hose loose 15 psi at 100gpm per 100 ft.

5” hose loose 2.5 psi/100’ at 750 gpm
5” hose loose 5 psi/100’ at 1000 gpm
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5” hose loose 20 psi/100’ at 2000 gpm
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Fairfax C
ounty

Fairfax C
ounty

reapply foam when odor returns or 
instruments alert

800
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3.5” intake valve looses 24 psi at 2000 gpm
 X monitor looses 5 psi at 1000 gpm
 X monitor looses 20 psi at 2000 gpm
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How much fire can a master stream nozzle handle?  - U-Green 3%

250 gpm will cover a 1,526 sq.ft. 
hydrocarbon (fuel oil) spill. 110 ft. reach

     
    
      

    

1000 gpm will cover a 6,250 sq.ft. fuel 
oil spill. 190-200 ft. reach

                                                                   CombatSupportProducts.com
Half the area for Ethanol

1500 gpm will cover a   9,375 sq.ft. 
fuel oil tank. 220-240 ft. reach

3000 gpm will cover a 18,750 sq.ft. 
fuel oil tank. 300 -325 ft. reach

2000 gpm will cover a 12,500 sq.ft. fuel 
oil tank. 230 -290 ft. reach

Ae
rat
ed

Application Rate Master Streams
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Concentrate Transfer Tip

Always fill foam tanks from bottom-up. Use stingers (dip tubes) on both tanks if 
necessary; preventing messy, frothing over-flows. Same for engine tanks.

Made for very viscous 
liquids.

Fills a 330 galon tank 
in +/- 15 minutes

Self-Priming Transfer Pump Kit

VIDEO
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Foam Trailer Training - © 2008  Combat Support Products, Inc. 800-393-4032

Flushing TFT Eductors

1. Make flush pressure 100 psi. Flush hose and nozzle with foam pickup tube out 
of foam container; flow until discharge froth stops.
2. Remove nozzle and hose. 
3. Make pressure < 50 psi. Draw clean water from a wash bucket through all 
eductor meter (%) settings till frothing stops.

Flushing Hose, Nozzle and  Eductor

Flush Hose And Nozzle
1.  Lower pressure to 100 psi.
2.  Set eductor meter to ‘OFF’.
3.  Flow nozzle till frothing stops.

Flush Eductor At 50 psi.
1. Use tank water. Hydrant supply off.
2. Lower pressure to 50 psi.
3. Set meter to 3%.
4. Hold red flush button down until frothing stops.
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How Much Concentrate & Water Will You Need? 

NFPA 11 requires you have enough foam 
concentrate and water on hand for a fifteen 
minute spill operation. About twice the burn 
rate time.
A 100 gpm, 3% stream will use three gallons 
of concentrate per minute. In fifteen minutes 
you will consume forty-five gallons of 3% 
concentrate. You will  also consume 1,455 
gallons of water.

Spill Fire: Defined as one to two-inches or less in depth.

Spill Fire 
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A 1000 gpm, 3% stream will use 30 gallons of 
concentrate per minute. In fifteen minutes you 
will consume 450 gallons of 3% concentrate. 
You will  also consume 43,650 gallons of 
water.

Determine water used by 
multiplying concentrate used by 97

© 2022 Cottrell Associates, Inc.

28

Bucks County - April 17, 2023

500 gpm will cover a 3,125 sq.ft. 
(fuel oil) spill. 125-150 ft. reach
750 gpm will cover a 4,678 sq.ft. fuel 
oil spill. 170-180 ft. reach
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